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Abstract 
 
This thesis classifies and describes the synoptic weather patterns resulting in floods, 
investigates the spatial properties of dryland rainfall, and identifies the links between 
flooding and flow patterns with the Southern Oscillation Index (SOI) and Sea Surface 
Temperatures (SSTs) in Australian dryland rivers catchments.  
 
Flooding of dryland rivers in the monsoon dominated northern areas, such as in Timor Sea 
and Gulf of Carpentaria drainage divisions, is exclusively the result of tropical trough/lows, 
deep tropical lows (monsoon depressions) and tropical cyclones. The Timor Sea division, 
however, has a larger proportion of floods caused by tropical cyclones (32% of the total) 
compared to the Gulf of Carpentaria division (7% of the total). In the latter division 80% of 
the floods are the result of tropical trough/lows and deep tropical lows whereas in the Timor 
Sea division only 48% of floods are the result of these two synoptic classes. They also 
cause a high proportion of floods in the Indian Ocean division together with the Gascoyne-
Murchison-Greenough region of the central west of Western Australia. Tropical cyclones 
tend to produce the largest floods in all these divisions.  
 
In the more centrally located regions such as the Lake Eyre division, the northeast Murray-
Darling Rivers, the Bulloo, Paroo and Warrego Rivers, and the Greenough, Murchison and 
Gascoyne Rivers, there are many more types of flood-producing weather patterns compared 
to the monsoon dominated drainage divisions further north. Flooding can result from at 
least six different synoptic classes individually, including tropical trough/lows, deep 
tropical lows, tropical cyclones, frontal systems and easterly dips (continental and 
offshore). Twenty-nine percent of floods result from combined synoptic classes with 15 
different combinations involving every synoptic class. Tropical trough/lows and easterly 
dips (continental) are dominant. Easterly dips (continental) are significant flood producing 
weather patterns in these centrally located regions and tend to occur in the winter months in 
association with favourable upper atmosphere conditions and strengthening high-pressure 
systems.  
 
In southern areas, such as in the southwest coastal division of Western Australia and the 
southern Murray-Darling basin, frontal systems and cut-off lows are the dominant flood-
 i
producing weather patterns. However, in the latter a larger proportion of floods result from 
cut-off lows (18%) relative to frontal systems (8%), whilst in the southwest coastal division 
frontal systems produce a larger proportion of floods (29%) relative to cut-off lows (26%). 
Cut-off lows were also found to result in a significant number of floods in the Greenough, 
Murchison and Gascoyne Rivers in central Western Australia. These can often combine 
with northwest cloudbands in this area, the largest flood on record for the Gascoyne River 
being the result of such a combination. 
 
In contrast to many other dryland regions of the world, rainfall in dryland Australia (both 
flooding and storm rainfall totals) is relatively widespread and uniform rather than localized 
and convective. However, rainfall in the arid Todd River region around Alice Springs is 
slightly less widespread than rainfall in the semi-arid Thomson River region, particularly 
for smaller storm-rainfall events. It appears that the smaller rainfall events in more arid 
areas of Australia are the result of more convective, smaller scale weather patterns that lead 
to more discrete, localized rainfall totals. In comparison, larger rainfall events that produce 
flooding are the result of synoptic scale weather patterns such as tropical trough/lows, deep 
tropical lows or ex-tropical cyclones, and tend to result in relatively widespread and 
uniform rainfall across the region.  
 
Only north and northeast Australia show a clear, consistent and predictable relationship 
between the magnitude of partial series flood events and the Southern Oscillation Index 
(SOI) and Sea Surface Temperature (SST) indices, with correlation coefficients modest but 
reaching 0.40-0.50. The SST1 anomaly (The SST1 anomaly represents the sea surface 
temperatures in the eastern equatorial Pacific Ocean) and the SOI appear to be the most 
reliable indicators. For seasonal correlations in north and northeast Australia, spring, 
summer and autumn monthly flows are more highly correlated with the SOI and SSTs, 
whereas in southern Australia winter and spring monthly flows are more highly correlated. 
This demonstrates that the specific synoptic weather patterns that cause high seasonal 
monthly flows are related to the SOI and SSTs. In Western Australia autumn and winter 
seasonal flows are strongly negatively correlated with Indian Ocean SSTs. These 
correlations are strongest in the northwest and are related to the Indian Ocean dipole.  
 
Over the last 300Ka it has been inferred that the monsoon played a pivotal role during 
warmer interglacial periods, generating greater runoff throughout much of dryland 
 ii
Australia. Under climate change, where temperatures would be higher, it thought that the 
monsoon, with its characteristic wet and dry seasons, would affect areas further to the 
south. Monsoon lows and ex-tropical cyclones would more frequently affect southern areas, 
whilst mid-latitude weather patterns, such as frontal systems and cut-off lows, would only 
seriously affect the very southern areas. Further to this the more central dryland regions, 
such as the northern Murray-Darling Rivers, that currently receive flooding through a large 































I wish to acknowledge the following people and organizations for the integral part they 
have played in this thesis.  
 
Gerald Nanson – for his academic guidance, advice and for his patience with me.  
 
Ivars Reinfelds – for his academic guidance, advice and support.  
 
Robert Dahni from the Bureau of Meteorology - for supplying Mapbrowser 1.1 which 
was used for analysing synoptic weather patterns. This program was invaluable.  
 
Peter Baddiley from the Bureau of Meteorology – for his valuable assistance and supply 
of streamflow data. 
 
Gordan McKay from the Bureau of Meteorology – also for valuable assistance and 
supply of Streamflow data.  
 
Francis Chiew and Wasyl Drosdowsky – for their valuable advice regarding SST 
analysis.  
 
Australian Survey and Land Information Group (AUSLIG) – for supply various digital 
data layers of Australia.  
 
The Departments of Land and Water Conservation (NSW), Sustainability and 
Environment (VIC), Natural Resources and Mines (QLD), Lands Planning and 
Environment (NT), Western Australia Rivers Commission (WA) – for the supply of 
Streamflow data for their respective state areas.  
 
Family and Friends – I acknowledge the support of family and friends in the completion 












List of Figures …………………………………………………………………….……… ix 
 
List of Tables ..…………………………………………………………………………... xii 
 
Chapter 1.   Introduction and Regional Setting………………………………………. 1 
 
1.1 Introduction and Aims ……….……………………………….………... 1 
1.2 Specific Objectives …………………….………………………………..2  
1.3 Thesis Outline ..……………………..……….………………….……… 5 
1.4 Australia’s Physiography ………………………………………………..6 
1.5 Climatic and meteorological processes driving Australia’s  
rainfall patterns …………..………………………………………………...10 
1.6 Conclusion…………………………………………………………….. 15 
   
Chapter 2.     The Study Rivers and associated Drainage Divisions…….……………. 16 
 
2.1 Australia’s dryland rivers: hydrology and climatology ………………. 16 
         2.1.1 The Timor Sea drainage division ……………………………17   
         2.1.2 The Gulf of Carpentaria drainage division …………………. 22 
2.1.3 Lake Eyre drainage division ……………………….……….. 26 
         2.1.4 Bulloo-Bancannia drainage division ……………………….. 31 
        2.1.5 The Murray-Darling drainage division …………………….. 34 
2.1.6 Southwest coastal division …………………………………. 39 
2.1.7 Indian Ocean drainage division …………………………….. 43 
2.2 Conclusion ……………………………………………………………. 49 
 v
Chapter 3.      Review of Relevant Literature …………………………………………. 52  
       
        3.1 Introduction and Objectives……………………………………………52 
        3.2 Uniqueness, diversity and character of Australia’s dryland rivers  
…………………………………………………………………………….. 53 
        3.3 Synoptic weather patterns and flooding worldwide ………………….. 56  
     3.4 Synoptic weather patterns and flooding in Australia ……….…60 
3.5 El Nino southern oscillation: flooding rainfall and stream flow in 
Australia ………………………………………………………………….. 65 
  3.6 Conclusion ……………………………………………………………. 71 
 
 
Chapter 4. Synoptic Weather Patterns and Major Flooding of Australia’s  
            Dryland Rivers …………………………………………………………... 73 
                       
                       4.1 Introduction and Objectives …………………………………………..  73 
                       4.2 Methods and data sources ………….………………………………….. 73 
 4.3 The synoptic weather types: Definition and description ……….…….. 76 
             4.3.1 Tropical troughs/lows ………………………………………. 76 
   4.3.2 Deep tropical lows ………………………………………….. 78 
   4.3.3 Tropical cyclones and associated rainfall depressions ……... 80 
   4.3.4 Northwest cloud bands ……………………………………... 83 
   4.3.5 Frontal systems ……………………………………………... 84 
             4.3.6 Cut-off lows ………………………………………….……... 86
             4.3.7 Easterly dip and east coast low ……………………………... 89
  
4.4 Flood producing synoptic weather patterns: class, seasonality and  
flood magnitude ……………………………………………………………93 
   4.4.1 The Timor Sea division …………………………………….. 93 
   4.4.2 The Gulf of Carpentaria division …………………………… 97 
   4.4.3 The Lake Eyre division …………………………………….100 
   4.4.4 Bulloo-Bancannia division, Paroo and Warrego Rivers ..…. 104 
   4.4.5 The northeast Murray Darling drainage sub-division .……..108 
   4.4.6 Southern Murray-Darling sub-division …………………… 112 
 vi
  4.4.7 The southwest coastal division ……………………………. 116 
4.4.8 Indian Ocean division: Greenough, Murchison and                                           
Gascoyne Rivers ………………………………………………… 120 
   4.4.9 The Indian Ocean: Pilbara Rivers …………………………. 124 
  4.5 Discussion …………………………………………………………... 127 
4.5.1 Synoptic weather patterns responsible for frequency  
of flooding ………………………………………………………. 127 
   4.5.2 Flood magnitude by synoptic type ………………………... 133 
  4.6 Conclusion …………………………………………………………... 135 
 
Chapter 5    The Spatial Properties of Rainfall Events in Dryland Australia ……... 138 
       
5.1 Introduction and Objectives ………………………………….……... 138 
                   5.2 Catchment Description ……………………………………………… 139                      
5.3 Methods ……………………………………………………………... 139 
            5.4 Results ………………………………………………………………. 142 
         5.4.1 Thomson River catchment…………………………………. 142 
   5.4.2 Todd River catchment ……………………………………...143 
  5.5 Discussion …………………………………………………………... 147 
 
Chapter 6  Sea Surface Temperatures and Australia’s Dryland Rivers: Links to 
Flooding and flow patterns ……………………………………………. 151 
 
  6.1 Introduction …………………………………………………………. 151 
 6.2 Methods ……………………………………………………………... 154 
 6.3 Results: Correlations with indices …………………………………... 158 
  6.3.1 Avoca River ………………………………………….……. 158 
  6.3.2 Macquarie River …………………………………………... 159 
  6.3.3 Warrego River …………………………………………….. 160 
  6.3.4 Cooper Creek ……………………………………………… 160 
  6.3.5 Thomson River ……………………………………………. 161 
  6.3.6 Flinders River ……………………………………………... 162 
  6.3.7 Fitzroy River ………………………………………………. 163 
  6.3.8 Ashburton River …………………………………………... 164 
 vii
  6.3.9 Gascoyne River …………………………………………… 165 
  6.3.10 Murchison River ………………………………………… 165 
  6.3.11 Murray River (Western Australia) ………………………. 166 
 6.4 Flooding and the SOI ………………………………………….……. 167 
  6.4.1 Avoca River ………………………………………………. 167 
  6.4.2 Thomson River …………………………………………… 168 
  6.4.3 Flinders River ……………………………………………... 169 
  6.4.4 Fitzroy River ………………………………………………. 170 
  6.4.5 Gascoyne River …………………………………………… 171 
  6.4.6 Murray River (Western Australia) ………………………… 172 
 6.5 Discussion …………………………………………………………... 173 
 6.6 Conclusion …………………………………………………………... 178 
 
Chapter 7       Summary of Flooding Synoptic Weather Patterns, Climatology  
                        and Spatial Rainfall Patterns for Australia Dryland Rivers .……….. 179 
  
7.1 Introduction …………………………………………………………. 179 
 7.2 Synoptic weather patterns leading to flooding ……………………… 180 
 7.3 Synoptic weather patterns; past and future climate change ………… 182 
 7.4 Rainfall properties in arid to semi-arid regions …………………….. 186 
 7.5 The role of ENSO and SSTs in the flooding of Australian  
                        arid to semi-arid rivers ………………………………………………….. 187 
 7.6 Conclusion ………………………………………………………….. 188 
 

















List of Figures 
Figure 1.1  Australia’s dryland rivers and surrounding seas and oceans ……………… 3      
Figure 1.2         Australian average annual rainfall ……………………………………..…. 4 
Figure 1.3  Average annual evaporation for Australia ………………………………… 4 
Figure 1.4  Australia’s physiography ………………………………………………….. 9              
Figure 1.5  Sub-tropical high pressure ridge …………………………………………. 13 
Figure 1.6  The monsoon trough ………………………………………………….…...14 
Figure 1.7  Pilbara and Cloncurry heat-lows ………………………………………… 15 
Figure 2.1  Australian drainage divisions ……………………………………………. 18 
Figure 2.2  Timor Sea drainage division ………………………………………….….. 19 
Figure 2.3  Mean monthly rainfall totals for Katherine ……………………………… 20 
Figure 2.4  Monthly temperatures for Katherine ………………………………….…. 20 
Figure 2.5  Mean monthly flows Ord River ………………………………………….. 22 
Figure 2.6  Gulf of Carpentaria drainage division …………………………………… 23 
Figure 2.7  Mean monthly rainfall totals for Normanton …………………………….. 24 
Figure 2.8  Monthly Temperatures Normanton ……………………………………… 25 
Figure 2.9  Mean monthly flows Flinders River ……………………………………... 26 
Figure 2.10  Lake Eyre drainage division ……………………………………………... 27 
Figure 2.11  Mean monthly rainfall totals for Birdsville ………………………….…... 28 
Figure 2.12  Monthly temperatures for Birdsville ………………………………….…. 29 
Figure 2.13  Mean monthly flows for Cooper Creek …….………………………….…. 31 
Figure 2.14  Bulloo-Bancannia drainage division …………………………………….. 32 
Figure 2.15  Mean monthly rainfall totals for Adavale ……………………………….. 33 
Figure 2.16  Monthly temperatures for Adavale ……………………………………… 33 
Figure 2.17  Mean monthly flows for the Bulloo River …………………………….… 34 
Figure 2.19  Mean monthly rainfall totals for Charleville ………………………….…. 36 
Figure 2.18  Murray-darling drainage division ……………………………………….. 37 
Figure 2.20  Mean monthly rainfall totals for Euroa ……………………………….…. 37 
Figure 2.21  Mean monthly flows for the Paroo River ………………………………... 38 
Figure 2.22  Mean monthly flows for the Avoca River …………………………….…. 39 
Figure 2.23  The southwest coastal drainage division ………………………………… 40 
Figure 2.24  Mean monthly rainfall totals for Perth …..………………………………. 41 
Figure 2.25  Monthly temperatures for Perth ……………………………………….…. 42 
Figure 2.26  Mean monthly flows for the Avon River ………………………………... 43 
Figure 2.27  Indian Ocean drainage division ………………………………………..… 45 
Figure 2.28  Mean monthly rainfall totals for Onslow ..………………………………. 45 
Figure 2.29  Monthly temperatures for Onslow ……………………………………….. 46 
Figure 2.30   Mean annual discharge for selected rivers in the  
 Indian Ocean drainage division ………………………………………… ..47 
Figure 2.31  Mean monthly flows for the De Gray River ..………………………….… 48 
Figure 2.32  Mean monthly flows for the Murchison River …………………………... 49 
Figure 3.1         Diversity in hydrological input, output, throughput, and channel  
                         characteristics within the arid zone ……………………………………… 55 
Figure 3.2        The synoptic weather patterns for the 5th February 1967 ………………... 63 
Figure 3.3  The areas that are most consistently affected by El Nino ……………….. 66 
Figure 3.4  The 4 regions that Ropesewski and Halpert (1987) ……………………... 68 
Figure 3.5  Rainfall sites from Nichols and Kariko (1993) ………………………….. 69 
Figure 4.1  Tropical trough/low-pressure system 1/3/1994 ………………………….. 79 
 ix
Figure 4.2  500hPa upper synoptic chart 1/3/1994 …………………………………... 79 
Figure 4.3  Deep tropical low over Central Australia on the 13/01/1984 ………….… 81 
Figure 4.4  500hPa synoptic chart 13/01/1984 ………………………………………. 81 
Figure 4.5  Tropical Cyclone Wylva situated over the Northern Territory  
 18/2/2001 ………………………………………………………………… 82 
Figure 4.6  500hPa synoptic chart 18/02/2001 ………………………………………. 83 
Figure 4.7  Synoptic weather pattern for 21/06/1980 associated with  
 NW cloudband …………………………………………………………… 85 
Figure 4.8  Outgoing longwave radiation image 21/06/1980 ……………………….... 85 
Figure 4.9  Synoptic weather pattern on the 17/071995 ……………………………... 87 
Figure 4.10  500hPa synoptic chart 19/07/1995 ………………………………………. 88 
Figure 4.11  Synoptic weather pattern on 30/07/1986 ……………………………….... 88 
Figure 4.12  500hPa synoptic chart 30/07/1986 ………………………………………. 89 
Figure 4.13  An easterly dip (continental) over eastern Australia on 18/04/1990 …….. 91 
Figure 4.14  An easterly dip (offshore) off the NSW/Queensland coastline  
 on 31/07/1990 ……………………………………………………………. 91 
Figure 4.15  A well-developed east coast low on 27/07/1984 ……………………….... 92 
Figure 4.16  The 500hPa synoptic chart for 27/07/1984 ……………………………… 92 
Figure 4.17  The synoptic weather patterns and flood events for  
 the Timor Sea division rivers ……………………………………………. 95 
Figure 4.18  Flooding seasonality for the Timor Sea division rivers ………………….. 94 
Figure 4.19  Flood Magnitude and Synoptic Class Fitzroy River at Me No Savvy …... 96  
Figure 4.20   Flood magnitude and synoptic class for the East Banes River …………... 96 
Figure 4.21  The synoptic weather patterns and flood events for the Gulf of Carpentaria   
division rivers …………………………………………………………….. 98 
Figure 4.22  Seasonality of flood events for Gulf of Carpentaria division rivers ……... 97 
Figure 4.23  Flood magnitude and synoptic class for the Gregory River at  
     Gregory Downs ……………………………………………………….…. 99 
Figure 4.24  Flood magnitude and synoptic class Cloncurry River at Cloncurry ……. 100 
Figure 4.25  The Synoptic Weather Patterns and Flood Events for the  
 Lake Eyre division rivers ……………………………………………….. 103 
Figure 4.26  The seasonality of flood events for Lake Eyre Basin Rivers …………... 101 
Figure 4.27  Flood Magnitude and Synoptic Class for Cooper Creek Currareva ……. 102 
Figure 4.28  Flood Magnitude and Synoptic Type for the Todd River  
 at Anzac Oval …………………………………………………………... 104 
Figure 4.29  Synoptic weather patterns and flooding in the Bulloo, Paroo  
 and Warrego Rivers …………………………………………………….. 106 
Figure 4.30  Flood seasonality in the Bulloo, Paroo and Warrego Rivers ………….... 105 
Figure 4.31  Flood magnitude and synoptic type for the Bulloo River  
 at Autumnvale ………………………………………………………….. 107 
Figure 4.32  Flood magnitude and synoptic type for the Warrego River at Wyandra .. 108 
Figure 4.33  Synoptic weather patterns and flood events for the northeast  
 Murray-Darling Rivers …………………………………………………. 110 
Figure 4.34  The flood seasonality of Northeast Murray-Darling Rivers ……………. 111 
Figure 4.35  Flood magnitude and synoptic type for the Maranoa River ……………. 111 
Figure 4.36  Flood magnitude and synoptic type for the Bogan River ………………. 112 
Figure 4.37  The synoptic weather patterns and flood events for the rivers of the  
southern Murray-Darling rivers …………………………………………. 114 
Figure 4.38  Flood seasonality of the Southern Murray-Darling Rivers …………….. 113 
Figure 4.39  Flood magnitude and synoptic class for the Avoca River ……………… 115 
 x
Figure 4.40  Flood magnitude and synoptic class for the Broken River ……………... 116 
Figure 4.41 Synoptic weather patterns and flood events for southwest coastal rivers of     
Western Australia ………………………………………………………. 118 
Figure 4.42  Seasonality of flood events for the rivers of southwest  
 Western Australia ………………………………………………………. 117 
Figure 4.43  Flood magnitude and synoptic class for the Lort River (Fairfield) …….. 119 
Figure 4.44  Flood Magnitude and synoptic class for the Murray River  
   (Western Australia) ……………………………………………………... 120 
Figure 4.45  Synoptic weather patterns and flood events for the Greenough, Murchison  
and Gascoyne Rivers of Western Australia ……………………………... 121 
Figure 4.46  Seasonality of flood events for the Greenough, Murchison and  
   Gascoyne Rivers of Western Australia ………………………………….. 122 
Figure 4.47  Flood magnitude and synoptic class for the Greenough River …………. 123 
Figure 4.48  Flood magnitude and synoptic class for the Gascoyne River …………... 123 
Figure 4.49  Synoptic weather patterns and flooding of the De Gray, Fortescue and 
Ashburton Rivers ………………………………………………………... 125 
Figure 4.50  Seasonality of flood events for the De-Gray, Fortescue and  
     Ashburton Rivers ………………………………………………………... 126 
Figure 4.51  Flood magnitude and synoptic class for the Ashburton River …………. 126 
Figure 4.52  Flood magnitude and synoptic class for the De Gray River …………… 127 
Figure 5.1  Rainfall stations in the Todd River and Coopers Creek Catchment  
areas ……………………………………………………………………... 141 
Figure 5.2  Average monthly rainfall totals for Alice Springs and Longreach ……... 141 
Figure 5.3  Linear regression fitted to correlations coefficient values for rainfall  
  stations in the Thomson River Catchment ……………………………… 144 
Figure 5.4  Correlation coefficient values in the Thomson River catchment for storm                     
rainfall totals ……………………………………………………………. 144 
Figure 5.5  Linear regression fitted to correlations coefficient values for rainfall  
  Stations in the Todd River catchment …………………………………... 146 
Figure 5.6        Correlation coefficient values in the Todd River catchment for storm  
                         rainfall totals ……………………………………………………………. 146 
Figure 6.1  Map of the Bureau of Meteorology SST1 and SST2 sea surface  
 temperature anomalies ………………………………………………….. 156 
Figure 6.2  Indian Ocean SST index averaging area ……………………………….. 157 
Figure 6.3  Selected Australian dryland rivers for ENSO and SST correlations …… 157 
Figure 6.4  The largest flood magnitude and the percentage of floods per SOI class  
 for the Avoca River at Quambatook ……………………………………. 168 
Figure 6.5  The largest flood magnitude and the percentage of floods  
 per SOI class for the Thomson River at Longreach ……………………. 169 
Figure 6.6  The largest flood magnitude and the percentage of floods per SOI class  
 for the Flinders River at walkers Bend …………………………………. 170 
Figure 6.7  The largest flood magnitude and the percentage of floods per SOI class  
             for the Fitzroy River at Philips Range ………………………………….. 171 
Figure 6.8  The largest flood magnitude and the percentage of floods per SOI class  
for the Gascoyne River at Fishy Pool …………………………………… 172 
Figure 6.9  The largest flood magnitude and the percentage of floods per SOI class  
 for the Murray River at Baden Powel Station ………………………….. 173  
Figure 6.10  Schematic diagram showing the connection between Indian Ocean  
 climate variability and (a) dry, (b) wet years over southwest  
 Western Australia ………………………………………………………. 177 
 xi
 
List of Tables 
 
Table 2.1  Gauge statistics for selected rivers in the Timor Sea drainage division …. 21 
Table 2.2  Gauge statistics for selected Gulf of Carpentaria Rivers ………………… 25 
Table 2.3  Gauge statistics for selected Lake Eyre Basin Rivers …………………… 30 
Table 2.4  Gauge statistics for selected Murray-Darling Rivers ……………………. 38 
Table 2.5  Individual site details for selected southwest coastal division Rivers …… 41 
Table 2.6  Individual site details for Indian Ocean drainage division Rivers ………. 48 
Table 3.1  Correlations of annual SOI with number, length, and intensity of rain  
                 events and annual rainfall totals for 5 east Australian sites ……………… 70 
Table 4.1  Synoptic classes ………………………………………………………….. 76 
Table 5.1  Regression statistics for the Thomson and Todd River catchments ……. 143 
Table 5.2  Wet Season (October-April) correlations between individual rainfall stations     
for the Thomson River Catchment 1990-1995 …………………………. 145 
Table 5.3 Dry Season (May-September) correlations between individual rainfall 
stations for the Thomson River Catchment 1990-1995 ………………… 145 
Table 5.4 Wet season correlations between individual rainfall stations for storm  
rainfall totals in the Todd River catchment between 1990-1995 ………. 147 
Table 5.5 Dry season correlations between individual rainfall stations for storm 
rainfall totals in the Todd River catchment between 1990-1995 ………. 147 
Table 6.1  Correlation coefficient values between climatic indices and flow for the  
       Avoca River at Quambatook …………………………………………… 158 
Table 6.2  Correlation coefficient values between climatic indices and flow for  
    the Macquarie  River at Gongolgon ……………………………………. 159 
Table 6.3 Correlation coefficient values between climatic indices and flow for  
    the Warrego River at Auguthella ………………………………………. 160 
Table 6.4         Correlation coefficient values between climatic indices and flow for  
                        Cooper Creek at Currareva ……………………………………………… 161 
Table 6.5 Correlation coefficient values between climatic indices and flow for the  
                        Thomson River at Longreach …………………………………………… 162 
Table 6.6         Correlation coefficient values between climatic indices and flow for the  
                        Flinders River at Walkers Bend ………………………………………… 163 
Table 6.7 Correlation coefficient values between climatic indices and flow for the  
                        Fitzroy River at Philips Range ………………………………………….. 163 
Table 6.8 Correlation coefficient values between climatic indices and flow for     
     the Ashburton River at Capricorn Range ……………………………….. 164 
Table 6.9 Correlation coefficient values between climatic indices and flow for the  
     Gascoyne River at Nine Mile Bridge …………………………………… 165 
Table 6.10 Correlation coefficient values between climatic indices and flow for the  
    Murchison River at Emu Springs ……………………………………….. 166 
Table 6.11 Correlation coefficient values between climatic indices and flow for the  
     Murray River at Baden Powell ………………………………………….. 167 
 
 
 
 
 
 
 
 xii
